Interaction of human DNA polymerase eta with monoubiquitinated PCNA: a possible mechanism for the polymerase switch in response to DNA damage.
Most types of DNA damage block replication fork progression during DNA synthesis because replicative DNA polymerases are unable to accommodate altered DNA bases in their active sites. To overcome this block, eukaryotic cells employ specialized translesion synthesis (TLS) polymerases, which can insert nucleotides opposite damaged bases. In particular, TLS by DNA polymerase eta (poleta) is the major pathway for bypassing UV photoproducts. How the cell switches from replicative to TLS polymerase at the site of blocked forks is unknown. We show that, in human cells, PCNA becomes monoubiquitinated following UV irradiation of the cells and that this is dependent on the hRad18 protein. Monoubiquitinated PCNA but not unmodified PCNA specifically interacts with poleta, and we have identified two motifs in poleta that are involved in this interaction. Our findings provide an attractive mechanism by which monoubiquitination of PCNA might mediate the polymerase switch.